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(54) Bearing with paitlde trap 

(57) A hydrodynamic bearing (10) journaling a shaft 

(12) includes a rotatable busliing (16) journaling the 
shaft (12) and thrust plates (13) on the shaft (12) at 
opposite ends of the bushing (16). Ths bushing (16) is 
encased in a cylindrical sleeve (15). Lubricant conlatn- 
ing clearance spaces (26,32) are formed between the 
shaft (12), bushing (16), sleeve (IS), and thrust plates 

(13) . An internal radial chamber (26) in the sleeve (15) 
between the bushing (16) and sleeve (IS) stores lubri- 
cant and collects foreign particles (29). Radial ports (28) 
through the bushing (16) provide for flov/ of lubricant 
between the journat bearing (U) and the shaft (12) and 
thrust plates (13). 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention. 

The present invention relates to precision journal 
bearings tor high speed precision drive shafts. More 
particularly, the present invention relates to high speed, 
internally lubricated, hydrodynamic journal or spindle 
bearings finding particular but not necessarily exclusive 
utility Ibrmagnetlc media drive medhanisms. 



Bearings of the character errtjodjflng ttiie present 
invenlson are disclosed in U.S. Pat. 4,795,275, issued 
January 3. 1989, to F. Titcomb and J. Cordova, for 
"Hydrodynamic Bearing." Such bearings are also dis- 
closed in U.S. Pat 4,596,474, issued June 24, 1986, to 
F. Van Roemburg; U.S. Pat. 4,726,693, issued February 
23, 19S8, to J. Anderson and R. Sieger; U.S. Pat, 
5,067.528, issued November 26. 1991, to F. Tttcpmb 
and J. Cordova; and U.S. Pal. 5,112,142, issued iVIay 
12, 1992. to F. Titcomb and J. Cordova Such hydrody- 
namic bearings include a bearing sleeve with an internal 
journal bushing press fitted therein and in which is jour- 
naled a precision shaft, with provlaon between the shaft 
and bushing for incorporating lubricants. TTirust bear- 
ings are mounted on the shaft on opposite sides of the 
bushing. Flats are conventionally machined on the exte- 
rior surface of *ie bushing before press or shrink fit 
assembly into the sleeve to provide aadaliy extending 
pressure equalizing lubricant passages in tiie bearing, 
with ports or passages through flie bushing for conduct- 
ing lubricant to the shaft journaled in the bushing and to 
the thrust bearings. 

OBJECTS OF THE INVENTION 

it is the principal object of the present invention to 
provide an improved hydrodynamic bearing. 

More specifically, it is an object of the present 
invention to provide an improved hydrodynamic bearing 
having a trap for collecting foreign partides from tiie 
lubricant 

It is another object of the present invenlaon to pro- 
vide an improved liydf-odynamic, internally lubricated 
shaft and journal sleeve bearing structure having 
enhanced partide removal characteristics, which is 
readily consfructed and assen^led, rugged in use. and 
suitable for high speed equlpmerrt such as magnetic 
media disl< drives. 

DESCRIPTION OF THE DRAWINGS 

Fig, 1 is an elevation view of a hydrodynamic bear- 
ing embodying the present invention. 

Fig. 2 is a vertical section view taken substantially 



in the plane of line 2-2 on Fig. 1 . 

Fig. 3 is a horizontal section view taken substan- 
tially in the plane of line 3-3 on F-1g. 1 . 

Fig. 4 is a perspective view of a journal bearing 
6 embodying the present invention, with parts cut away 
for clarity. 

Fig. 5 is a perspective view of a sleeve portion of 
the bearing shown in Fig. 4 with, parts cut away for clar- 
ity. 

10 Rg. 6 is a perspective view of a bushing portion of 
tiie bearing showm in l=ig. 4 with . parts cut away for clar- 
ity. 

SUMMARY OF THE INVENTION 

75 

In accordance with the foregoing objects, the 
present invention is embodied in a hydrodynamic bear- 
ing comprising an outer cylindrical sleeve having a 
bushing, with a smaller inside diameter, press or shrink 

20 fitted therein, and shaft journals rotatably journaled in 
the bushing. A pair of thrust piatss are mounted on the 
shaft and rotatably and sealingly coact with radially 
extending faces on the smaller diameter portion of the 
bushing. The clearance spaces between the bushing, 

2S shaft journals and thrust plates, and the axial passages 
between the bushing and sleeve are filled with a lubri- 
cant. The e5d:ernal faces of the thrust plates are exposed 
to the air. The inner diameter portion of the sleeve 
includes a circumfarential channel which, witfi radial 

30 ports through! the bushing, defines a lubricant chamber 
which contains lubricant and which collects and retains 
foreign particles from the lubricant and bearing. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

35 

The present invention is embodied in an internally 
lubricated journal bearing 10 incorporating a sleeve and 
bushing assembly 11 rotatably journaling a shaft 12, 
with thrust plates 18 supported on cpposite ends of the 

40 shaft in operative coadion with the sleeve and bushing 
assembly 11. The shaft 12 defines spaced spools or 
journals 14. The thrust plates 13 are mounted on the 
shaft 12 adjacent to each shaft spool journal 14. The 
ttirust plates 13 may be press fit onto flie shaft 12 to pro- 

45 vide a lubricant tight seal therebetween. 

' The journal bearing sleeve and bushing assembly 
1 1 is formed by an external sleeve 15 ha\rfng an internal 
bushing 16 press or shrink fit mounted therein. The 
internal bushing 16 defines an inner, axiatly extending 

50 journal bearing suriiaoe IS wrthin which the shaft jour- 
nals 14 are rotatingly supported or journaled. At its 
opposite ends, the internal bushing 16 defines radially 
extending thrust surfaces 19 in opposing relationship 
with internal radial surfaces 20 on the flirust plates 12. 

55 Axially extending flats 21 machined or -formed on the 
external surface 22 of the bushing 16 define, with the 
inner surface 24 of the sleeve 15, axially extending. 
lidDricant confining, pressure equalization passages 
25. 
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For collecting foreign particles 29 in the lubricant, 
such as tiny metal particles, an internal lubricant reser- 
voir in tine form of an internal circumferential channel 26 
is defined in tfie inner surface 24 of the sleeve 1 5. A plu- 
rality of radial ports 28 extend from the inner surface 18 
of the bushing 16 to the outer surface 22 thereof, and 
open into the lubricant reservoir channel 26 defined in 
the sleeve 15, thereby providing a lubricant passage 
from the reservoir channel 26 to the shaft journals 1 4 
and inner bushing surface 18. Because of centrifugal 
forces on the bearing and lubricant, foreign particles 29 
tend to coliect and are retained in the internal lubricant 
reservoir channel 26. The surfeice of the channel 26 
may be rough cut to assist in particle retention. 

Lubricant is also contained in a circumferential 
shaft recess or channel 30 wliich extends axially 
between the shaft journals 14. The shaft journals 14 
define axially extending circumferential bearing sur- 
faces 31 which operatively ooact with the internal sur- 
face 18 of the bushing 16 and the lubricant to journal the 
shaft 11 in the journal bearing bushing 10. Lubricant is 
contained in the journal bearing structure in a clearance 
chamber 32 generally formed and defined between the 
imernal surface IS of the bushing 16 and the external 
surface 31 of each shaft journal 14, which chamber 32 
includes the shaft recess channel 30 and the clearance 
spaces defined between the facing thrust surfaces 1 9 
and 20 of the bushing 16 and the thrust plates 12, 
respectively. Lubricant is supplied to the internal cham- 
ber 32 thus defined from the reservoir channel 26 
defined in the sleeve 15, through the radial ports 28 or 
in the bushing 16, free of harmful particles 29. 

While a certain illustrative embodiment of the 
present invention has been shown in Uie drawings and 
described above in considerable detail, it should be 
understood that there is no intention to limit the inven- 
tion to the specific modifioatioh or embodiment dis- 
closed. On the contrary, ttie intention is to cover all 
modifications, alternafive constructions, equivalents 
and uses falling within the spirit and scope of the inven- 
tion as expressed in the appended claims. 

Claims 

1. A hydrodyoiamic bearing for journaling a shaft, com- 
prising a bushing supported in a sleeve and journal- 
ing said shaft, thrust plates on said shaft at 
opposite ends of said bushing, said bushing, shaft 
and thrust pi ates defining a clearance space tha-e- 
between for retaining a lubricant, said sleeve and 
bushing defining a particle collecting lidaricant res- 
ervoir channel therebetween, arid sad bushing 
defining a port between said channel and said 
clearance space for supplying lubricant free of par- 
ticles to said clearance space. 

2. A bearing as defined in claim 1 further comprising 
axially extending pressure equalization passages 
between said sleeve and said bushing. 



3. A hydrodynamic bearing and shaft assembly com- 
prising a cylindric^ bushing encased in a cylindrical 
sleeve, a shaft journaled in said bushing and includ- 
ing a journal having an outer surface forming a 

s clearance space with respect to the smaller inner 
surface of said bushing, said clearance space being 
filled with a lubricant, characterized in that said 
sleeve defines an inner circumferential channel 
between said sleeve and said bushing, and said 

10 bushing defines radial ports therethrough in com- 
munication with said channel and said shaft. 

4. A bearing as defined in claim 2 wherein the surface 
of said channel is rough to retain foreign partfclea 

IS 

5. A bearing as denned in claim 3 wherein said bear- 
ing further comprises pressure equalization pas- 
sages between said sleeve and said bushing. 

so 
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(54) Bearing with particle trap 

(57) A hydrcdynamic bearing (1 0) journallng a stiaft 

(12) includes a rotatable bushing (16) journallng the 
sliaft (12) and thrust plates (13) on the shaft (12) at 
opposite ends of the bushing (16). The bushing (16) is 
encased in a cylindrical sleeve (15). Lubricant contain- 
ing clearance spaces (26.32) are formed between the 
shaft (13), bushing (16), sleeve (15). and thrust plates 

(13) . An internal radial chamber (26) in the sleeve (15) 
between #ie bushing (16) and sleeve (15) stores lubri- 
cant and collects foreign particles (29). Radial ports (28) 
through the bushing (16) provide for flow of lubricant 
between the journal bearing (14) and the shaft (12) and 
thrust plates (13). 
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